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REMARKS 

Summary of the Office Action 

The Office Action indicates that the Examiner would like to obtain a copy of Umeda et 
al. that was cited in the Information Disclosure Statement filed on October 28, 2005 since the 
PCT Search Report indicates the claimed invention cannot be considered novel in view of this 
reference. 

Claims 6 and 7 are objected to under 37 C.F.R. § 1 .75(c) as being a substantial duplicate 
of claim 5. 

Claims 1 and 3 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 
Patent No. 5,176,760 to Young ("Young"), Japanese Patent No. 03-006362 ("JP '362") or 
Japanese Patent No. 04-168273 ("JP '273"). 

The Examiner has indicated that claims 6 and 7 would be allowable if Applicants cancel 
claim 5 to overcome the duplicate claim objection. 

Summary of the Response to the Office Action 

Claims 1,3, and 5 are presently pending. Claims 6 and 7 are cancelled. 
Applicants thank the Examiner for indicating that claims 6 and 7 would be allowable if 
Applicants cancel claims 5 to overcome the duplicate claim objection. 
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Information Disclosure Statement 

The Office Action indicates that the Examiner would like to obtain a copy of Umeda et 
al. that was cited in the Information Disclosure Statement filed on October 28, 2005 since the 
PCT Search Report indicates the claimed invention cannot be considered novel in view of this 
reference. 

While the xmdersigned's records indicate that a copy of Umeda et al. was submitted with 
the Information Disclosure Statement filed on October 28, 2005, a copy of the reference is 
included with this Response for the Examiner's convenience. 

Objection under 37 C.F.R. S 17S(c) 

Claims 6 and 7 are objected to under 37 C.F.R. § 1 .75(c) as being a substantial duplicate 
of claim 5. Claims 6 and 7 have been cancelled to overcome the objection. 

Rejections under 35 U.S.C. S 103(a) 

Claims 1 and 3 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Young, JP '362, or JP '273. Applicants respectfully traverse the rejection. 

All three cited references are based on the use of ordinary stainless steels according to the 
Japanese Industrial Standard (JIS). In contrast, the present invention is based on the use of 
ultrahigh purity stainless steels such as those developed by Daido Steel Co., Ltd. to satisfy the 
special requirements of the semiconductor industry and having a far higher purity than the 
ordinary stainless steels according to the JIS. 
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The Daido steels are known under the trademarks "Clean Star A and B" and have the 
following characteristics: 

• They are manufactured by using a vacuum melting furnace to expel impurities 
and have an impurity content that is far lower than that of the ordinary stainless steels 
according to the JIS. Although Table 1 in the specification shows the composition of 
Clean Star alone, the pamphlet of the company, which is attached herewith together 
with the partial English translation thereof, also contains the composition of ordinary 
stainless steel (SUS 3 1 6L). 

• Their chromium content of 10% or more satisfies the requirements of the JIS for 
stainless steels, 

• In order to achieve a higher corrosion resistance, they have a nickel content that is 
higher than that of austenitic stainless steel SUS 316L according to the JIS. 

The JIS requires that low carbon stainless steels such as SUS 304L and SUS 630L have a 
carbon content of 0.03% or less. Because ordinary stainless steels and low carbon stainless 
steels are separately defined according to the JIS, it is apparent that the carbon content of 
ordinary stainless steels such as SUS 304 and SUS 630 is 0.03% or higher. In contrast, claim 1 
recites a carbon content of less than 0.01% or less. 

The present invention imparts sealing performance to stainless steel so that it can be used 
as a sealing member. The qualities imparted are wear resistance, flexibility, and separability, 
qualities for which low carbon content in stainless steel is crucial. The performance of the 
stainless steel according to the present invention is exhibited by its flexibility as ultralow carbon 
stainless steel. 

The three cited references are based on the use of ordinary stainless steels according to 
the JIS and differ fi'om the present invention, as explained below. Moreover, Young also 
discloses a manufacturing process different fi"om that employed by the present invention, as 
discussed below. 
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• JP '273: The metal disclosed in this reference is supposed to be applied to 
seawater resistant spindles for seawater pumps and screw bearings for vessels 
including bearing journals and impeller casings, and is based on the use of stainless 
steels which are higher in strength than austenitic stainless steel SUS 304, as shown in 
the Examples. Therefore, a carbon content of at least 0.08% is required according to 
the standard, http://www.silicollov.co.ip/sus304.html (The standard is JIS.) 

• JP '362: This reference discloses ion implantation not intended for any specific 
industrial use, but based on the use of ordinary stainless steels. It employs SUS 304 in 
Example 1 and SUS 440 C in Examples 2-4, as well as in Comparative Examples 3 and 
4. SUS 304 has a carbon content not higher than 0.08% according to the standard. 
htt p://silicollov.co.ip/sus440c.html 

• Young: The metal disclosed in this reference is supposed to be applied to seals on 
aircraft engines, requires stainless steels of high strength, and employs stainless steel 
for high-strength springs, A-286 in the Examples. The Examples also show the use of 
precipitation-hardened stainless steel, 17-4 PH. 

The carbon content of the high strength heat-resistant stainless steel (INCOLOY), A- 
286, is specified by JIS: 5525-6.5731-2.5734.5737.5858.6895 (JIS G 4311). The 
precipitation-hardened stainless steel, 17-4 PH (equivalent to SUS 630), has a carbon 
content not higher than 0.07%. http://www.silicollov.co.ip/sus630.html 

Yoxmg discloses a process in which nitrogen ions are injected into stainless steel by 
employing a discharge voltage of 400 to 600 V in a first stage and a discharge voltage of 1.5 to 2 
kV in a second stage. The injection, of ions employing a discharge voltage has so low a level of 
energy that the greater part of the injected ions stop in the metal surface (within one or two atom 
layers) in the first stage and within several atom layers even in the second stage. The ions 
injected reach a depth of 250 to 760 nm below the steel surface by thermal diffusion into the 
interior of the stainless steel. 

There is no data in Young about the degree of hardness or abrasion resistance, while the 
present invention demonstrates significant changes in hardness of the surface layer (A factor of 
5.6 difference between the surface layer and the remainder of the metal in the Example on page 
20 at lines 16-19.) and abrasion (Only 4% of that of SUS 316L as shown in Table 4.). 
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With the present invention, the thickness of the surface layer is thin, with the peak of 
hardness at a depth of 40 nm and the half-width of the hardness being 1 10 nm or less, (page 20, 
lines 19-22.) This results in greatly improved wear resistance, adhesiveness, and flexibility. The 
sealing function of the present invention is achieved by adhesiveness rather than surface 
smoothness. This results in a very durable pipe joint. Even if the surface is damaged such as by 
a scratch, flexible deformation assists in the sealing function. 

In contrast, the ions injected in Young reach a depth of 250 to 760 nm below the steel 
surface by thermal diffusion into the interior of the stainless steel. As a result, the wear 
resistance is speculated to only twice as good as that of SUS 3 1 6L. The relatively high carbon 
content of the stainless steel of Young results in a hardened surface layer. As a result, the 
adhesiveness and flexibility of Young are poor, with the sealing function only exhibited by the 
smoothness of the product. The decrease in the seahng function due to a scratch cannot be 
prevented. 

In summary, ion implantation according to the present invention is far superior to the 
process of Yoimg, which relies on discharge and thermal diffusion (The process of Young is not 
ion implantation, but ion bombardment.), even when they are compared with respect to wear 
resistance alone. 

Apphcants believe that claims 1,3, and 5-7 are in condition for allowance. Allowance of 
claims 1,3, and 5-7 is requested. 
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CONCLUSION 



In view of the foregoing, Applicants respectfully request reconsideration and the timely 
allowance of the pending claims. Should the Examiner feel that there are any issues outstanding 
after consideration of this response, the Examiner is invited to contact Applicants' undersigned 
representative to expedite prosecution. 

If there are any other fees due in connection with the filing of this response, please charge 
the fees to our Deposit Account No. 50-03 10. If a fee is required for an extension of time under 
37 C.F.R. § 1.136 not accoimted for above, such an extension is requested and the fee should 
also be charged to our Deposit Account. 



CUSTOMER NO. 009629 
MORGAN, LEWIS & BOCKIUS LLP 

1 1 1 1 Permsylvania Avenue, N.W. 
Washington, D.C. 20004 
202.739.3000 (phone) 
202.739-3001 (facsimile) 



Respectfiilly submitted. 



MORGAN, LEWIS & BOCKIUS LLP 



Dated: September 19, 2008 




iCent Basson 
Registration No. 48,125 
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Partial English translation of pamphlet of Clean Star 



(1) Clean Star 

(2) Daido Clean Star Ultra-Clean Stainless Steels 
Accelerating the Progress of the Information Society 

- For the Coming Generation of Electronic Technology - 

(3) Daido Clean Stars are stainless steels of high purity having a drastically 
lower content of nonmetallic inclusions and gases achieved by the original and but- 
standing melting and casting technologies of the company. 

They are used for making the parts of ultrahigh vacuum apparatus and ap- 
paratus for manufacturing semiconductors, and contribute to the most modern tech- 
nology in electronics. 
[1] EAVAC Process 

Electric arc furnace 

AOD equipment 

VAcuum degassing 

Continuous casting 

The company's AOD enables the manufacture of stainless steels having very 
low carbon and nitrogen contents by employing the VCR (vacuum converter refiner) 
process allowing a large stirring force during vacuum processing. 
[2] Special Remelting 

VAR (vacuum arc remelting) - Remelting in a high vacuum enables a drastic 
reduction of gases. 
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ESR (eJectroslag remelting) - The use of a flux of low resistance enables 
duction of non-metallic inclusions and a fine division thereof. 

(4) ♦Daido Clean Star - Typical examples of chemical analysis (mass %) 

(5) Element 

(6) Designation of material 

(7) Clean Star A 

(8) Clean Star B 

(9) Clean Star C 

(10) Ordinary SUS 316 L 

(11) ♦Results of measurements of non-metallic inclusions 

(12) Method of measurement / JIS method (Total) / ASTM-D method (Worst 
THIN) 

(13) Designation of material 

(14) Clean Star A 

(15) Clean Star B 

(16) Clean Star C 

(17) Ordinary SUS 316 L 

(18) ^Process for Manufacturing Clean Stars 

(19) Melting and refining 

(20) Arc furnace 

(21) RH degassing 

(22) Casting 



2 



(23) 


Continuous casting 


(24) 


Ingot making 


(25) 


Special remelting 


(26) 


VAR furnace 


(27) 


ESR furnace 


(28) 


Billet making 


(29) 


Rolling 


(30) 


Forging 


(31) 


Finish rolling and heat treatment 


(32) 


Final rolling 


(33) 


Heat treatment 


(34) 


Working and pickling 


(35) 


Peeling and turning 


(36) 


Combined working 


(37) 


Pickling 


(38) 


Product 


(39) 


Round bar 


(40) 


Square bar 


(41) 


Flat bar 
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